Using the Contingent Valuation Method (CVM), the study looks at the septage management and sewerage services demand of households with latrines in Dagupan City, Philippines vis-à-vis the cost of providing these services. The survey covers a total of 1,200 respondents for the septage and sewerage demand study. For the septage and sewerage studies, income was shown to significantly influence willingness to pay (WTP). WTP was also found to increase across income groups, indicating the plausibility of implementing a socialized pricing scheme for the septage and sewerage fees.
BACKGROUND
Among the objectives of the NSSP is for all provinces and cities and half of the municipalities to come up with a sustainable sanitation program, as well as a 100% increase in sustainable sanitation investments by 2016. This links closely with the objectives of the study that aims to understand the sanitation decisions households make and the amount they are willing to pay for sanitation services.
In particular, using the Contingent Valuation Method (CVM), the study looks at the septage management and sewerage services demand of households with toilets in Dagupan City vis-à-vis the cost of providing these services.
It reveals what people say they would do given the hypothetical scenario of providing sanitation services in their area.
The CVM has been a popular and valuable tool in determining private preferences for public goods. It has had extensive applications in the valuation of environmental and natural resource goods, such as forests, biodiversity, and air to name a few. In the water and sanitation sector, system and wastewater treatment facilities (Whittington et al. , , ; Fujita et al. ) . There are only a few studies that dealt with household preferences for a septage treatment program, which can be a short to medium term alternative to a fully functional sewerage system. This study covers both the septage and sewerage alternatives to improving sanitation. It is perhaps closest to the study of Altaf & Hughes () that dealt with improved sanitation. The novelty of their study is that they offered improved sanitation in terms of attributes rather than technologies. The attributes that were considered were (a) waste water treatment, (b) on-site treatment, and (c) off-site treatment. Thus, including the attribute for on-site treatment partly covers the septage option for sanitation.
THE CONTINGENT VALUATION METHOD (CVM)
The CV design Contingent valuation, a method used to study household preference and behavior, directly asks people in a survey how much are they willing to pay (or willing to accept) for a good or service. It is referred to as 'contingent' because people's willingness to pay (WTP) values are anchored on a specific hypothetical scenario and description of the good/service to be provided. The hypothetical market includes a statement of the proposed change (i.e. sanitation services) and an institutional mechanism in which the proposed change is to be provided and financed (i.e. water bill).
The contingent valuation scenario
The two hypothetical CV scenarios presented in the survey include the septage and sewerage management plans. This is compared to the existing practice or status quo (Table 1) .
Elicitation method
In framing the WTP question, the referendum dichotomous choice (DC) elicitation format was used. This format uses bids that are randomly assigned to respondents and asking them whether they would vote to pay the assigned amount that will be added to their monthly water bill. They could either accept or reject the bid offer.
This type of elicitation format is realistic since individuals typically make purchase decisions based on fixed market prices ('take it or leave it'). This also minimizes if not totally eliminates the incentive for respondents to lie or to engage in strategic behavior in order to influence the 
Setting of bid prices
One of the crucial decisions to make in any CVM study is the The random utility model is the overall framework used to analyze the survey data. The model posits that given two choices (i ¼ 1,2), a household chooses the first alternative over the other if the utility gained from the first alternative is higher than the utility derived from the other. If we let V i be the indirect utility gained from choosing alternative i, then rationally choosing alternative 1 means that:
where m i is the income under each alternative, x i are other determinants of utility level.
Note that the choice problem falls under the class of discrete or DCs. Since the analyst only observes the actual choice and some but not all variables that affect the choice, a random error term ε i is included and V i is considered as the deterministic component. The probability of observing choosing alternative 1 can be written as: 
where v 0 is the status quo utility, v 1 is the utility after the proposed change, t i is the bid offered, z i is a vector of demographic variables (e.g. education, age, gender, etc.), y i is respondent i's income level, θ i is a vector of other control variables (e.g. classification).
Assuming a linear utility function we can restate the earlier probability statements. Specifically, we can rewrite the status quo indirect utility and decompose it to its deterministic and random components (ε ij for j ¼ 0,1):
Similarly the indirect utility function for the proposed change is expressed as:
Notice that in the previous equation we are subtracting the bid from the income level. This is how we capture the trade-off from reducing income but paying some amount t i .
Using Equations (2) and (3), we can alternatively write Equation (1) as:
The next step would be to estimate the simplified β coefficients. This involves assuming a specific functional form for the probability distribution Pr(•). A common assumption is the logistic function. The log likelihood function is derived through taking the summation the log of the logistic function for each observation or respondent. The usual estimation procedure for obtaining the estimated coefficients
Finally the Mean WTP is calculated using the following formula:
Some econometric issues
There are two econometric issues associated with the nature of the data for the study. The first one involves the nature of the CVM data for the Septage Management Plan (SMP). In particular, different hypothetical scenarios were offered to households with and without water connections. Connected households were offered the hypothetical scenario of whether they would be willing to pay some bid amount for the SMP.
Non-connected households, on the other hand, were offered a hypothetical scenario of whether they would want to be connected or not. This was followed by the same hypothetical scenario offered to connected households.
We conjecture that there is a potentially larger hypothetical bias for non-connected households because they essentially face two hypothetical scenarios. 
The outcome variable on the other hand, pertains to the household's answer to the CV scenario. The household agrees to pay the offered bid if:
Since, the error terms of the selection and outcome are hypothesized to be correlated we can observe the conditional choice of agreeing to a bid as:
Instead of estimating the conditional probability of observing an agreement to a bid, we can opt to estimate the joint probability. To do this we can assume that both error terms are normally distributed and estimate a bivariate probit expressed in equation terms as follows:
where φ is the bivariate normal density function.
Looking at whether ρ is significant or not at an assumed confidence level easily tests the presence of sample selection. If ρ is statistically different from zero then the decision to connect is necessarily related to the decision of agreeing to a bid offer. A simple application of the econometric model in the previous section to a pooled sample of connected and non-connected households will lead to biased estimates of WTP.
Variables used in the various analyses
The covariates used in the implementation of the empirical strategy are shown in Annex are knowledge on sanitation, diarrheal incidence in the past 3 months, age of the septic tank and village classification (i.e. business district, coastal/inland, island).
Sampling frame
For the septage and sewerage study, a total of 1,200 respondents were sampled, distributed between 850 and 350 respondents, respectively. The total sample takes into account cost and time considerations in doing the survey.
A 12% non-response rate was noted for the whole sample.
The allocation of the sample is based on the following formula:
where N is the total sample size, N i is the total population in the ith income strata, σ i is the income variance for the ith income strata, c i is the cost of obtaining a sample from the ith income strata.
The above equation provides the least cost allocation for a fixed sample size given the variability in income. We assume that cost differences are insignificant since Dagupan's terrain is homogeneous and its land area (4,446 ha) is not that large.
Thus, this variable can be ignored in the computation. 
SURVEY RESULTS
The discussion of survey results is divided into two parts.
First is a qualitative description of the data in terms of environmental and health hazards that relate to the design, construction and maintenance of existing household sanitation facilities. The second part outlines the results of the econometric strategy discussed in the methodology section.
Overview of current sanitation in Dagupan City
Environmental problem/priorities
Base on household ranking, the more visible environmental threats that the local government should give priority to include solid waste (36%) and flooding (30%). It is common knowledge that the majority of the barangays in Dagupan are vulnerable and susceptible to the disturbing effects of inundation. Another disturbing observation is the 13 m average distance of the nearest water source to the latrine, which is lower than the specified distance of 25 m and above under the Clean Water Act. However, the survey shows that only 6% of the respondents are familiar with this provision under the Act. In general, the close proximity of toilets and water sources coupled with poorly constructed septic tanks could lead to groundwater contamination that is hazardous to public health. A faulty septic tank can also lead to hydraulic overloading or waste being forced out through the septic tank before it receives adequate treatment, particularly during flooding.
Most respondents perceive that water from the septic tank goes underground (48%) or stays inside the tank (38%). Only 9% believed that wastewater from septic tanks eventually finds its way into the water bodies. More than three quarters of the respondents still had the misconception that septic tanks can provide 100% treatment for sludge and wastewater, thus controlling for water pollution. 
Implementing a Septage Management Program and a Sewerage Plan in Dagupan City
After screening for protest votes, 790 useable responses were used for the WTP analysis under the SMP. This includes both households connected and not connected to the DCWD. For the Sewerage Plan, the useable sample for the analysis is 322 after protest screening.
It should be noted that the CBD area is estimated to generate 2,772 cubic meters of wastewater per day, necessitating the need for a maximum design capacity of 6,000 cubic meters/day for the wastewater treatment plant.
This takes into account population growth and the corresponding increase in wastewater generation. The projected cost of the STF would be around PhP 250-300 million.
Nonetheless with additional construction of sewer lines/ pipe networks, total investment could increase up to PhP 500-600 Million to fully address the sanitation problems of Dagupan City (SuSEA ).
Respondent characteristics (pooled sample)
Based on the socio-economic profile of households, those that are willing to pay for the SMP are relatively younger. 
Bid distribution
Cursory evidence shows that in general, the percentage of respondents saying 'yes' or those willing to pay the amount for the SMP and the Sewerage Plan, decreases with the offered bid (Figures 1(a) and 1(b) ), thus conforming to theoretical expectations.
Similarly, the percentage of those saying 'yes' to the offered bid increases with income for respondents in both groups (Table 4 ).
Willingness to Pay (A) Septage Management Program
As elaborated earlier, a bivariate probit model was used to test whether the error terms in the selection mechanism and the outcome decision (i.e. probability of agreeing to the offered bid) are correlated. A simple likelihood ratio test shows that the correlation parameter (ρ) is not significantly different from zero. Thus, we can run a logit regression on the pooled sample of connected and non-connected households.
The results of the logit regression for the septage study are shown in Annex Table 2 . The negative and significant coefficient for the bid offer indicates that respondents are less likely to pay for higher bids. Younger respondents are also more likely to pay for the sanitation service. Besides this, ones' knowledge on sanitation issues increases the probability of saying 'yes' to the bid offer. In particular, knowledge regarding the provisions of the Sanitation Code of Dagupan City as well as general knowledge on wastewater hazards and sanitation can increase the probability of agreeing to a bid offer by 13 percentage points. The probability of agreeing to a bid is also positively related to the level of education. This implies that well-informed households tend to agree more to the offered bid, perhaps, because these households can comprehend the scenario better. We can see this because all the categorical variables for education (educ 2 to educ 8) are significant and exhibit positive signs. Another determinant of the probability of agreeing to an offered bid is the age of the house. The variable is negatively related with the probability of paying the bid offer. That is, households with older houses have a lower probability of supporting the SMP. This is not surprising since old houses are prone to abandonment.
The information obtained from the logit analysis is used to compute for the amount that households on average are willing to pay (WTP) for septage service improvements ( However, not all of the WTP amounts shown in Table 5 would pass a referendum. Estimates show that for the whole sample and across income brackets, only 50% on average would vote for a referendum that will add the Septage Fee to the existing water bill. The calculated bid or proposed price and the probability of a 'yes vote' are shown in WTP for the whole sample using the certainty and protest corrected model is PhP 102. What is interesting to note, is that unlike the trend observed for the WTP for septage, the WTP for sewerage increases with income for the first four brackets and then declines with further rise in income (bracket 5).
Going back to Table 5 , the mean WTP for the whole sample has a 50% chance of being voted and is therefore expected to pass the referendum. Table 6 shows the proposed fee and the corresponding probability of payment. If 
The efficient price and desludging frequency
We now address the question on the relevant price to charge households and the optimal desludging frequency. To answer this, we will use the Benefit Cost Analysis (BCA) approach. The BCA assumptions are outlined in Annex   Table 4 .
Under the Septage Management Program, the welfare gains households derive from different fees and desludging frequencies are shown in Table 7 imposes that households desludge their septic tanks once in every 10 yrs, then households will only rationally participate in that scheme if the Septage Fees are between PhP 0.50 and PhP 7. This is because they will be better off with the status quo of hiring a commercial desludger and paying him an average of PhP 2,500 (or PhP 1,060 in PV terms) every 10 yrs. On the other hand, if the mandated desludging is every 3 yrs, then the Septage Program will be more appealing to households. We expect, given the current Table 7 | Welfare gains of households from various proposed fee and desludging frequencies What drives the results of the BCA analysis is the discounting or assumptions on households' time preferences.
Increasing the interval between desludging (i.e. reducing desludging frequency) favors the status quo because these costs become smaller in PV terms.
An attendant question is which of these proposed Septage Fees would be feasible to implement? Earlier, we have answered the question on which fees and desludging frequency are rational for the household. We found out that the 3-yrs interval will yield the largest gains for the households.
Given this, we will analyze which of these Septage Fees would be financially viable to implement along with the 3-yrs desludging plan. Another BCA was conducted using the same assumptions in Annex Table 4 .
Given the assumptions, results show that the financially For the Sewerage Program, given the referendum-passing fees on Table 6 , BCA results show that the prospects for an LGU financed Sewerage Program for Dagupan is less optimistic following assumptions in Annex Table 5 .
With huge investment outlays, none of the proposed fees are financially viable ( Table 9) .
Comparison of the proposed programs with other existing programs Monitor . However, there were no citations of the exact study in the publication.) Table 11 shows that in general, the WTP for Sewerage is in the range of the values obtained by the study. However, even if we use the estimates for Dagupan from this 1993 study, it would still not be sufficient to cover the huge investment requirements for the proposed self-financed Sewerage Program.
Household perceptions on the hypothetical scenario for the septage and sewerage plans
Payment vehicle
Respondents were asked of their opinion regarding the hypothetical elements contained in the CV scenario, particularly the payment vehicle. The water bill was chosen due to its wider coverage, mandatory nature (i.e. disconnection as effective sanction against nonpayment), credibility, and close link with sanitation services. However, the disadvantage of using this payment mechanism is the timing of increase in water rates before the survey period. The DCWD is also supportive of the Plan and is willing to collect sanitation charges from its customers. Overall, respondents from the two subgroups agree with the idea that they will pay for the septage and sewerage fees through their monthly water bill. The major reason why some households did not agree to the current payment vehicle is the continuous increase in the water rates. We learned that the DCWD increased its rate per cubic meter months before the survey thereby creating a negative impact on the respondents' decision making.
An alternative payment vehicle considered by some respondents includes a separate bill for septage and sewerage fees that will be handled by a private collector, so that the computations of the charges will be clear to them.
Another suggestion would be to add these charges to the garbage fee (PhP 30/mo) collected by each barangay.
Respondents find the barangay solid waste management program successful and the collection of fees efficient. The idea of collecting the sewerage and septage fees through community tax certificates was also forwarded (Table 12 ).
Belief in the success of the program/plan
The majority of the respondents believe that the Septage and Sewerage Management Plans, once implemented, will succeed in attaining the goal of reducing environmental pollution and health hazards associated with poor sanitation.
In fact, some are already curious as to the design, location and actual start of the project. Those that remained skeptic on the plausibility of the Plans gave three major reasons: (a) distrust of the LGU due to possible corruption of funds; (b) impact to others who may not be able to afford the fees and; (c) failure of other people to cooperate (Table 13) .
Effect on water connection to DCWD Table 14 shows that 95 and 88% of sewerage and septage respondents respectively would retain their DCWD connection even if the majority will vote for the septage/sewerage fee to be added to the water bill. One of the main reasons for keeping their piped water connection is the difficulty of 
Manila water
Sewerage and sanitation programs are funded partly by 10% environmental fee charged to all MWSS customers on the water bill. Households covered by sewerage are also assessed at 50% of household water bill. This is not enough to cover O&M of sewerage (perhaps only 60-70%). There is also some cross-subsidization from water supply income.
Dumaguete city Dumaguete will cover its O&M costs for its septage treatment facility through a user fee of PhP 2/m 3 on the water bill. This user fee will cover both capital and operating costs, as well as funding an environmental fee.
Zamboanga city
Metro Zamboanga Water District sets its sewerage charges at 50% of the water bill, and has a 99% collection rate, allowing it to fully recover its O&M costs.
Others
Other cities charge a flat rate (or zero) tariff, collect revenues lower than their O&M costs and, are dependent on subsidies from the LGU or, where managed by a Water District, on cross-subsidies from water supply income.
Source: USAID (2007). finding alternative water sources in their area. On aggregate, 5% of those who choose to disconnect from the DCWD opt to get water from hand pumps, neighbors with piped connection and from water vendors.
CONCLUSIONS AND POLICY DIRECTIONS
This study has looked at the stated preference for two However, actual implementation of these fees would require a strong public consultation for the target to be met. Another important implication of the results is that increased demand for sanitation facilities would only take place as the general income levels of Dagupan City improve.
The success of any sanitation initiative goes hand in hand with improvements in income levels and distribution.
The individually rational and financially viable Septage
Service Fee, given the assumptions outlined in Annex 
